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1. Introduction {#jia225124-sec-0005}
===============

HIV testing is critical in reaching the UNAID\'s 90‐90‐90 goals of having 90% of people living with HIV diagnosed, 90% of them on antiretroviral therapy (ART) and 90% of them virally suppressed [1](#jia225124-bib-0001){ref-type="ref"}. However, for key population groups including men who have sex with men (MSM), uptake of HIV testing services is often low due to multilevel factors such as stigma and discrimination, criminalization, and fear of having trouble with law enforcement authorities [2](#jia225124-bib-0002){ref-type="ref"}, [3](#jia225124-bib-0003){ref-type="ref"}, [4](#jia225124-bib-0004){ref-type="ref"}, [5](#jia225124-bib-0005){ref-type="ref"}, [6](#jia225124-bib-0006){ref-type="ref"}, [7](#jia225124-bib-0007){ref-type="ref"}. In Nigeria, not only is same‐sex sexual activity illegal, but the passage of the Same Sex Marriage (Prohibition) Act of 2013 has ushered in more violence against the LGBT community and has greatly restricted activities of nongovernmental organizations providing services to LGBT people, including any kind of health services. In Nigeria, the estimated HIV prevalence among MSM is 23% to 55% [8](#jia225124-bib-0008){ref-type="ref"}, [9](#jia225124-bib-0009){ref-type="ref"}, [10](#jia225124-bib-0010){ref-type="ref"}. Furthermore, only 65% of MSM have ever had an HIV test, and HIV testing rate during the past 12 months is less than 25% [10](#jia225124-bib-0010){ref-type="ref"}, [11](#jia225124-bib-0011){ref-type="ref"}. To overcome barriers to HIV testing uptake, the World Health Organization (WHO) developed HIV guidelines recommending HIV self‐testing (HIVST) be offered in addition to existing facility‐testing modalities (2016) [12](#jia225124-bib-0012){ref-type="ref"}. HIVST does not require presence of a health provider, thus ensuring privacy and enabling convenience that are particularly important to MSM.

Oral HIVST involves the client obtaining an oral specimen by swiping the gums with the test swab, performing the test and interpreting the test result him/herself in private. It is considered a screening test and does not provide a definitive diagnosis; thus, it requires confirmatory testing. HIVST is considered particularly important for MSM who are reluctant to access static or mobile testing services or MSM concerned about disclosure of sexual orientation when seeking HIV services with health providers [13](#jia225124-bib-0013){ref-type="ref"}, [14](#jia225124-bib-0014){ref-type="ref"}, [15](#jia225124-bib-0015){ref-type="ref"}. Globally, studies have found consistently high levels of HIVST acceptability among the general population and higher‐risk subgroups (including MSM) who may not access other testing services [14](#jia225124-bib-0014){ref-type="ref"}, [16](#jia225124-bib-0016){ref-type="ref"}, [17](#jia225124-bib-0017){ref-type="ref"}, [18](#jia225124-bib-0018){ref-type="ref"}, [19](#jia225124-bib-0019){ref-type="ref"}, [20](#jia225124-bib-0020){ref-type="ref"}, [21](#jia225124-bib-0021){ref-type="ref"}, [22](#jia225124-bib-0022){ref-type="ref"}, [23](#jia225124-bib-0023){ref-type="ref"}, [24](#jia225124-bib-0024){ref-type="ref"}, [25](#jia225124-bib-0025){ref-type="ref"}, [26](#jia225124-bib-0026){ref-type="ref"}, [27](#jia225124-bib-0027){ref-type="ref"}, [28](#jia225124-bib-0028){ref-type="ref"}, [29](#jia225124-bib-0029){ref-type="ref"}, [30](#jia225124-bib-0030){ref-type="ref"}, [31](#jia225124-bib-0031){ref-type="ref"}. In addition, several studies have shown HIVST increases test coverage for both first‐time and repeat testers [14](#jia225124-bib-0014){ref-type="ref"}, [18](#jia225124-bib-0018){ref-type="ref"}, [19](#jia225124-bib-0019){ref-type="ref"}, [20](#jia225124-bib-0020){ref-type="ref"}, [32](#jia225124-bib-0032){ref-type="ref"}, [33](#jia225124-bib-0033){ref-type="ref"}. Citing this early evidence, the 2016 WHO HIVST guidelines recommend HIVST and specifically call for implementation pilots to understand the effect and operational aspects HIVST distribution in a real‐world setting [12](#jia225124-bib-0012){ref-type="ref"}. This is more important as national policy makers are hesitant to endorse HIVST without sufficient evidence that it is feasible, cost‐effective, safe, and leads to acceptable levels of linkage to post‐test services (i.e. confirmatory testing and HIV care and treatment).

We conducted an implementation science research (IS) project, assessing the acceptability, feasibility and operationalization of a distribution model whereby key opinion leaders (KOLs) distribute self‐test kits to MSM in Lagos. Specifically, we examined HIVST uptake (usage), HIV positivity rate, linkage to confirmatory testing and HIV treatment, and perceived benefits and potential harms. This project is the first of its kind being implemented in Nigeria, and is the first implementation science research project to examine HIVST among MSM in sub‐Saharan Africa.

2. METHODS {#jia225124-sec-0006}
==========

2.1. Study design {#jia225124-sec-0007}
-----------------

A cohort study was conducted (May to September 2017) in Lagos. A baseline survey was conducted at the time of the kit distribution to eligible MSM followed by a three‐month follow‐up survey with baseline participants to assess usage of and experience with the HIVST kits and access to confirmatory testing and HIV treatment (among those who tested positive).

2.2. Study population {#jia225124-sec-0008}
---------------------

Eligible participants were biological males aged 17 to 59 years, reporting anal intercourse with a man in the past 6 months, self‐reporting HIV negative or unknown status, having no recent HIV test (\<3 months), having lived in the city of Lagos for the three months prior to the interview, and planning to stay in Lagos for the next four months.

2.3. Description of the distribution model {#jia225124-sec-0009}
------------------------------------------

Twelve KOLs were trained to recruit MSM from their own personal networks. These KOLs were selected from a pool of KOLs who had been trained as HIV counselors for the Population Council\'s MSM‐friendly community‐based health center (CHC) in Lagos. KOLs were selected by the CHC management staff to work for the CHC services because they were highly respected and endorsed by their peers (i.e. were recommended by other MSM clients of the CHC) and influential (i.e. successful in referring many of their peers to the CHC), showed great enthusiasm and motivation to serve as KOLs, and had real‐time information about their MSM community and hotspots (physical and virtual), which were corroborated by other KOLs and the CHC\'s programmatic staff. KOLs had to be at least 18 years of age, self‐identify as MSM or gay, have completed secondary education and good interpersonal skills, and be able to mention at least ten hotspots where MSM meet. KOLs were diversified in age and professional and educational status: six were older than 25 years and six were younger; three had some or had completed secondary schooling, six were currently in or had completed tertiary education, and three had completed certificate or trade school; and their current professional status was current students (4), part‐time employed (3), full‐time employed (2) and self‐employed (3). KOLs mobilized potential participants at hotspots considered to be safe, such as football fields, gyms and cafes. Virtual mobilization was done via mobile applications (primarily WhatsApp). We also received assistance from another local NGO working with MSM to help introduce their MSM constituents to the study KOLs. This NGO is located in another part of Lagos and tends to attract older and more educated professional MSM. KOLs informed potential participants about the study and provided them with information or referral cards to either meet at the Population Council\'s CHC or another convenient and safe space for the interview and distribution. MSM who wanted to be part of the study and receive the self‐test kits were then formally screened for eligibility by a research assistant or the KOL in a private place; if eligible, the candidate gave consent and was interviewed by the research assistant. After the baseline interview, all participants were provided with: (1) two HIVST kits (OraQuick Rapid HIV ½ Antibody, OraSure Technologies), a rapid oral fluid test kit approved by FDA to detect HIV antibodies, (2) a referral voucher to access free HIV testing at the CHC, and (3) HIV prevention an HIVST information, and condoms and lubricant. At the time of the distribution, the research assistant explained how OraQuick works without providing detailed instruction or demonstrating how to perform the test. Participants were sent a video demonstration of OraQuick on their phones. It should be noted that KOLs accompanied the research assistants during all baseline study visits as their introduction of the research assistants to the potential participants was necessary to gain the trust of the participant in the research assistant.

Due to mental health concerns and at the request of the ethical review boards, a phone hotline was set up and managed by a certified HTS counsellor for four months to provide information on HIVST kit use, counselling, and referrals for HIV care and treatment and other support services. The hotline information was included in the package given to participants. In addition, the HTS counsellor followed‐up with participants by calling participants at five, 30 and 80 days after participants received the HIVST kits to provide support for usage and facilitate referrals for HIV treatment for those testing positive. In order to ensure that the follow‐up calls did not bias our research (i.e. the follow‐up call may motivate people to use the test), the counsellor was instructed to simply assess the participant\'s psychological well‐being and not promote the use of the test kit. In the event that the counsellor deemed the participant needed further counselling and support, the counsellor advised the participant to come into CHC to meet with the counsellor for further counselling.

2.4. Baseline survey {#jia225124-sec-0010}
--------------------

The baseline interview covered demographic profile, HIV‐related risk behaviours, HIV testing history, reasons for not having tested, and self‐perceived HIV risk. Each interview lasted 35 to 45 minutes. At baseline, the names (or nicknames) and contact information (mobile number) of the participants were collected to ensure successful follow‐up with participants for the three‐month survey. The baseline data collection and HIVST kit distribution was completed within 32 days.

2.5. Three‐month follow‐up interviews {#jia225124-sec-0011}
-------------------------------------

A follow‐up interview was conducted after three months to determine whether participants had used the HIVST kits provided and their experience with it, their self‐reported test result, potential harms, confirmatory testing (if positive), linkage to ART, and willingness to pay. Follow‐up interviews took place at the CHC or at a convenient safe location. All participants provided written informed consent and were reimbursed 1500 Nigerian Nairas (approximately USD 4.15) for each the baseline and follow‐up interviews.

2.6. Data analysis {#jia225124-sec-0012}
------------------

Descriptive statistics of the quantitative survey data were computed using STATA Software (Version 14.1, College Station, Texas). Univariate data analysis was used to describe the characteristics of the study population and their perceptions and behaviours related to self‐testing.

2.7. Ethical considerations {#jia225124-sec-0013}
---------------------------

Ethical approval for the study was obtained from the Population Council Institutional Review Board and the College of Medicine of the University of Lagos Health Research and Ethical Committee.

3. Results {#jia225124-sec-0014}
==========

3.1. Participant characteristics {#jia225124-sec-0015}
--------------------------------

A total of 686 MSM were reached by KOLs (i.e. made contact via face‐to‐face, phone, text messaging or social media app whereby self‐testing was introduced) of whom 388 were referred to the study for the initial study screening visit. Of those, 307 (79.1%) were referred through a one‐on‐one meeting with a KOL, 27 (7.0%) through one‐on‐one social media contact (e.g. WhatsApp) with a KOL, 24 (6.2%) were referred by a friend or boyfriend, 30 (7.7%) through other means. Of the 388 referred to the study, 63 were deemed ineligible (multiple reasons possible): 25 had not had sex with a man in the previous six months, six had not lived in Lagos the preceding three months or were planning to move from Lagos in the next three months, 15 had tested for HIV in the last three months, 15 had previously tested HIV positive, and 14 were on ARV drugs, and one had previously received a self‐test kit prior to the study. Five people did not provide consent, and one was dropped due to multiple enrolment yielding a sample of 319 participants. A total of 177 (55.5%) were reached for the 5‐day follow‐up call by the counsellor, 218 (68.3%) for the 30‐day call, and 77 (24.1%) for the 80‐day call. Of the 319 participants,

The characteristics of the baseline participants are reported in Table [1](#jia225124-tbl-0001){ref-type="table"}. The median age was 25 years and 86.8% were never married. Almost all participants had completed secondary education or higher; 27.9% had completed tertiary education. About one‐quarter (27.0%) were currently enrolled in school or university, and the majority (88.7%) were literate. Most participants self‐identified as bi‐sexual (67.4%) or homosexual (31.0%). Most of the participants had previously tested for HIV; 17.9% had never previously tested for HIV.

###### 

Characteristics and behaviours of baseline participants (N = 319)

  Characteristics                                                   n (%)
  ----------------------------------------------------------------- -------------
  Median age (IQR)                                                  25 (21, 32)
  Marital status                                                    
  Never married/single                                              277 (86.8)
  Single but living with male partner                               18 (5.6)
  Married to a woman                                                24 (7.5)
  Education                                                         
  Some secondary or less                                            14 (4.4)
  Completed secondary                                               133 (41.7)
  Some tertiary                                                     83 (26.0)
  Completed tertiary                                                89 (27.9)
  Currently in school/university                                    
  Full‐time                                                         74 (23.2)
  Part‐time                                                         12 (3.8)
  Not enrolled                                                      233 (73.0)
  Literacy                                                          
  Illiterate                                                        13 (4.1)
  Partially literate                                                23 (7.2)
  Literate                                                          283 (88.7)
  Sexual self‐identity                                              
  Homosexual                                                        99 (31.0)
  Bi‐sexual                                                         215 (67.4)
  Straight/heterosexual                                             4 (1.3)
  Not sure                                                          1 (0.3)
  Previously HIV tested and received result                         
  Never                                                             57 (17.9)
  More than 1 year ago                                              115 (36.1)
  Tested in last 7 to 12 months                                     91 (28.5)
  Tested within last 6 months                                       56 (17.5)
  Median number of male sex partners in the last six months (IQR)   3 (2, 6)
  Type of partner last male partner                                 
  Regular steady partner                                            180 (56.3)
  Casual partner                                                    121 (37.8)
  Paying partner                                                    19 (5.9)
  Did not use a condom at last sex with a man                       84 (26.3)
  Self‐perceived likelihood of being HIV positive                   
  Very likely                                                       26 (8.2)
  Somewhat likely                                                   67 (21.0)
  Unlikely                                                          107 (33.5)
  Very unlikely                                                     119 (37.3)

John Wiley & Sons, Ltd

Participants reported a median of three male sex partners in the last six months; 56.3% reported their last male partner was a regular partner and 37.8% reported a casual partner. A quarter (26.3%) had not used a condom at last sex with a man. A high proportion (29.2%) felt they were very likely or somewhat likely to be HIV positive.

3.2. Lost to follow‐up {#jia225124-sec-0016}
----------------------

A total of 257 participants (80.6%) completed the follow‐up interview. In comparing the characteristics of participants, there were no significant differences between the 62 participants lost to follow‐up and those retained in the study with regard to education, sexual identity, HIV testing history, condom use at last sex with a man, and self‐perceived HIV risk. \[Data not shown\] However, those lost to follow‐up were slightly younger than those retained in the study (\<25 years: 64.5% vs 50.6%; *p* \< 0.05) and had a higher score on the Beck Depression Inventory (3.8 vs 2.4; *p* \< 0.05) [34](#jia225124-bib-0034){ref-type="ref"}. Of the 62 participants who were lost to follow‐up, 43 were not reachable by the counsellor on the 80‐day follow‐up call, 10 were reached but did not show up for the interview, four were wrong number or person denied being the participant, two no longer wanted to participate of could not attend the endline visit, and three had missing data on follow‐up calls. Although the 62 participants did not participate in the endline survey, data from the counsellor follow‐up log from the five‐day or 30‐day calls indicates that 40 of them reported having used the test kit; usage was unknown for the remaining.

3.3. Use of HIV self‐testing {#jia225124-sec-0017}
----------------------------

Each participant received two HIVST kits at baseline. Table [2](#jia225124-tbl-0002){ref-type="table"} describes the self‐reported HIVST behaviour of participants at the three‐month study visit (N = 257). The majority (97.7%) reported having used the kit on themselves. With the second test kit, 36.2% reported testing themselves again, 33.1% kept it for future use, 21.4% gave it to a friend or a family member, and 8.2% gave it to a sex partner. There was no statistical difference in use of second test kit by HIVST test result, HIV testing history, condom use at last sex, and sexual identification. A quarter (22.7%) tested themselves the same day they received the kit, and 49.4% tested within one week. About a quarter (23.5%) reported that they had someone else present while they tested (55.0% with a friend, 21.7% with a family member, 16.7% with a sex partner and 6.7% with a KOL).

###### 

Self‐reported HIV self‐testing (HIVST) behaviour of participants at the 3‐month follow‐up study visit (N = 257)

  Variable                                                   n (%)
  ---------------------------------------------------------- ------------
  What they did with the first HIVST kit                     
  Tested using HIVST kit                                     251 (97.7)
  Kept it for my future use                                  4 (1.5)
  Gave it to a friend                                        2 (0.8)
  What they did with second HIVST kit                        
  Tested self again                                          93 (36.2)
  Kept it for future use                                     85 (33.1)
  Gave to friend/family member                               55 (21.4)
  Gave it to sex partner                                     21 (8.2)
  Other                                                      3 (1.2)
  Self‐tested how soon after receiving HIVST kit (n = 251)   
  Same day                                                   57 (22.7)
  Within 1 week                                              124 (49.4)
  Between 1 to 2 weeks                                       41 (16.3)
  More than 2 weeks                                          29 (11.6)
  Someone else present while testing                         59 (23.5)
  Person present while testing (n = 60)                      
  Friend                                                     33 (55.0)
  Sex partner/spouse                                         10 (16.7)
  Family member                                              13 (21.7)
  Peer educator                                              4 (6.7)

John Wiley & Sons, Ltd

3.4. Perceptions of HIV self‐testing {#jia225124-sec-0018}
------------------------------------

Table [3](#jia225124-tbl-0003){ref-type="table"} describes the perceptions of HIVST among participants who used the kit (N = 251). Almost all reported that the instructions were easy (92.4%) or somewhat easy to understand (7.2%) and it was easy (90.0%) or somewhat easy (8.0%) to perform the test. Users were asked to indicate what they liked about the HIVST kit. The most common reasons they liked the test were ease of use (87.3%), confidentiality/privacy (82.1%), convenience (74.1%), and absence of needle pricks (64.9%). The majority of users (88.5%) indicated that there was nothing they did not like about the test. Reasons for not liking the test among users (from open‐ended questions of the questionnaire) included: "*The liquid content might pour if one is not careful, something should be done about it*"; "*Just because anyone that sees it eventually during the testing process will know ones result"*; "*A physical counsellor should be attached during the distribution so that the respondents could have access to him; this will help check against suicide tendency*" and "*On the pack it was directly stated that it\'s for HIV, other mild terms can be used that won\'t arouse any discriminatory suspicion*."

###### 

Perceptions of HIV self‐testing (HIVST) among participants who used the test kit (N = 251)

  Variables                                                        n (%)
  ---------------------------------------------------------------- ------------
  Ease of understanding HIVST instructions                         
  Easy                                                             232 (92.4)
  Somewhat easy                                                    18 (7.2)
  Somewhat difficult                                               1 (0.4)
  Difficult                                                        0
  Performing the HIVST was:                                        
  Easy                                                             226 (90.0)
  Somewhat easy                                                    20 (8.0)
  Somewhat difficult                                               4 (1.6)
  Difficult                                                        1 (0.4)
  What participants liked about the HIVST kit                      
  Easy to use                                                      219 (87.3)
  Guarantees confidentiality/privacy                               206 (82.1)
  Convenient to use                                                186 (74.1)
  No need for needle prick                                         163 (64.9)
  Learn test result quickly                                        145 (57.8)
  Easy to understand instructions                                  138 (55.0)
  Easy to interpret results                                        140 (55.8)
  Do not have to go to facility/Do at home                         137 (54.6)
  Saves time                                                       126 (50.2)
  Can test at home with friend/partner                             108 (43.0)
  Do not have to talk to health provider                           96 (38.3)
  What participants disliked about the HIVST kit                   
  Nothing                                                          222 (88.5)
  Satisfaction with HIVST experience                               
  Very satisfied                                                   229 (91.2)
  Somewhat satisfied                                               18 (7.2)
  Not satisfied                                                    4 (1.6)
  Would use the HIVST kit again in the future                      250 (99.6)
  Confidence in using the HIVST correctly in the future            
  Very confident                                                   219 (87.2)
  Confident                                                        30 (12.0)
  Somewhat confident                                               2 (0.8)
  Confidence in reading the HIVST result correctly in the future   
  Very confident                                                   213 (84.9)
  Confident                                                        36 (14.3)
  Somewhat confident                                               2 (0.8)
  Would recommend HIVST kit to others                              242 (96.4)

John Wiley & Sons, Ltd

The majority (91.2%) were very satisfied with the self‐testing experience, almost all the participants reported that they would use the kit again in the future (99.6%), and would recommend the HIVST kit to others (96.4%). They also were very confident that they could use the test (87.2%) and read the result (84.9%) correctly in the future.

3.5. Linkage to HIV care and treatment {#jia225124-sec-0019}
--------------------------------------

Table [4](#jia225124-tbl-0004){ref-type="table"} describes the result of the self‐tests and linkages to care and treatment among the 251 users of the test. A total of 14 participants (5.6%) self‐reported that they tested positive using the HIVST kit, 7 (2.8%) had indeterminate or invalid results, and four (1.6%) were not sure of their result. Of the seven who reported indeterminate or invalid result, two sought HIV testing and of the four who were unsure of their result, one sought HIV testing afterwards. Over one‐half (60.2%) told someone else the test result (friend 43.1%, sex partner 23.8%, counsellor 20.5%, family member 14.6%, KOL 13.9%, health worker 3.3%).

###### 

Result of HIV self‐testing (HIVST) and linkage to HIV care and treatment among participants who used the HIVST kit (N = 251)

  Variable                                                                                   n (%)
  ------------------------------------------------------------------------------------------ ------------
  Result of HIVST                                                                            
  Negative                                                                                   226 (90.0)
  Positive                                                                                   14 (5.6)
  Indeterminate/Invalid                                                                      7 (2.8)
  Not sure                                                                                   4 (1.6)
  Told someone the test result                                                               151 (60.2)
  Who participant told of HIVST result (n = 151)                                             
  Friend                                                                                     65 (43.1)
  Sex partner                                                                                36 (23.8)
  Counsellor                                                                                 31 (20.5)
  Family member                                                                              22 (14.6)
  Peer educator                                                                              21 (13.9)
  Health worker                                                                              5 (3.3)
  Sought HIV counselling after learning:                                                     
  HIV negative result (n = 226)                                                              25 (11.1)
  HIV positive result [a](#jia225124-note-0001){ref-type="fn"}(n = 14)                       14 (100.0)
  Indeterminate/Invalid (n = 7)                                                              2 (28.6)
  Not sure (n = 4)                                                                           1 (25.0)
  Thought of harming self due to positive result (n = 14)                                    1 (7.1)
  Confirmed registered for HIV treatment (n = 14) [a](#jia225124-note-0001){ref-type="fn"}   14 (100.0)
  Confirmed started HIV treatment (n = 14)[a](#jia225124-note-0001){ref-type="fn"}           14 (100.0)

Post‐test counselling, and registration and initiation of HIV treatment was based on the counsellor\'s follow‐up with the HIV positive participants and confirmation against the Community Health Centre\'s patient records.

John Wiley & Sons, Ltd

Among the 226 participants who tested negative, 11.1% sought HIV counselling and testing after self‐testing. The reasons given for not seeking post‐test counselling were that they were negative and did not see the need for counselling (85.7%) and they knew how to maintain their negative status (38.6%). Among the 14 who tested positive, all sought post‐test counselling and had their test results confirmed at the CHC following the national testing algorithm, that is, all 14 were confirmed HIV positive and all accepted and have initiated HIV treatment. This information was confirmed through the CHC.

Only nine participants called into the helpline; five of the nine callers had tested positive and were seeking support.

3.6. Preference for where to obtain HIV self‐testing kits {#jia225124-sec-0020}
---------------------------------------------------------

Figure [1](#jia225124-fig-0001){ref-type="fig"} describes places where participants at baseline indicated they would be willing to obtain HIVST kits. The most acceptable place was community‐based organization (CBO)/NGO (96.2%) followed closely by peer educators or KOLs (86.2%) and private health facilities (82.8%). When participants were asked to select the one place where they would like to obtain the self‐test kits, CBOs/NGOs (55.9%) was the most commonly selected response followed by private (12.5%) and government (11.6%) health facilities. Reasons proffered for selecting CBOs (from open‐ended questions of the questionnaire) included: "*They understand my sexuality*", "*No stigma*"; "*This is the only place I can be myself*"; "*I will not be judged for being homosexual*," and "*They also offer good counselling*."

![Places where participants were willing to obtain HIV self‐testing (HIVST) kits (N = 319)](JIA2-21-e25124-g001){#jia225124-fig-0001}

3.7. Willingness to pay for HIV self‐testing {#jia225124-sec-0021}
--------------------------------------------

The majority (85.6%) of participants who received the test kits were willing to pay for the kit. The median maximum participants were willing to pay was ~~N~~2000 Nigerian Naira (approximately USD 5.50) \[Data not shown\].

4. Discussion {#jia225124-sec-0022}
=============

While previous studies have reported on the HIVST acceptability among the general population and MSM [14](#jia225124-bib-0014){ref-type="ref"}, [16](#jia225124-bib-0016){ref-type="ref"}, [17](#jia225124-bib-0017){ref-type="ref"}, [18](#jia225124-bib-0018){ref-type="ref"}, [19](#jia225124-bib-0019){ref-type="ref"}, [20](#jia225124-bib-0020){ref-type="ref"}, [21](#jia225124-bib-0021){ref-type="ref"}, [22](#jia225124-bib-0022){ref-type="ref"}, [23](#jia225124-bib-0023){ref-type="ref"}, [24](#jia225124-bib-0024){ref-type="ref"}, [25](#jia225124-bib-0025){ref-type="ref"}, [26](#jia225124-bib-0026){ref-type="ref"}, [27](#jia225124-bib-0027){ref-type="ref"}, [28](#jia225124-bib-0028){ref-type="ref"}, [29](#jia225124-bib-0029){ref-type="ref"}, [30](#jia225124-bib-0030){ref-type="ref"}, [31](#jia225124-bib-0031){ref-type="ref"}, this is one of the first studies to report on actual HIVST usage, positivity rate, and linkage to HIV treatment among MSM in Africa. This study showed that distribution of oral HIVST kits to MSM through networks of KOLs is feasible. The high usage rate of the oral HIVST kit clearly highlights the importance and the need for alternative strategies to HIV testing among MSM in Nigeria. It was encouraging that we observed almost universal uptake of the test kits, including 17.9% who were first‐time testers. Lastly, this study showed a high rate of linkage to HIV treatment among this population. The findings from this study are directly responsive to the WHO\'s 2016 Guidelines on HIVST that calls for furthering the evidence base of HIVST among key populations, especially MSM and groups that have sub‐optimal rate of HIV testing in Sub‐Saharan Africa [12](#jia225124-bib-0012){ref-type="ref"}. This initial evidence will help guide the Ministry of Health of Nigeria in introducing and scaling up HIVST as another official testing modality to increase uptake of HIV testing among MSM and potentially other high‐risk and marginalized populations, among whom HIV testing rates are often low.

The distribution of HIVST kits through KOLs was efficient in reaching MSM for self‐testing. A total of 12 KOLs managed to reach a high number of MSM within a fairly short time period (32 days). Feedback from KOLs indicated that it was easy to reach their closest peers, however, it became harder to recruit once they saturated their networks, which is a common occurrence with network sampling [35](#jia225124-bib-0035){ref-type="ref"}. KOLs indicated that they were able to recruit additional MSM by relying on their peers to help recruit other peers. The population reached is a fairly high‐risk population (high number of sex partners, type of sex partner, unprotected sex, and high self‐perceived risk of HIV). This study managed to recruit MSM who were first‐time testers (17.9%), which is noteworthy given the intensity of HIV testing programmes targeting MSM by various NGOs in Lagos. This rate is similar to the CHC\'s community‐based HIV testing activity. While it is indeed important to attract first‐time testers, self‐testing is also an important option for the MSM population, particularly those at continued risk for HIV among whom retesting is critical.

While studies globally, including countries in Africa, have shown high acceptability of HIVST using hypothetical scenarios in different populations [16](#jia225124-bib-0016){ref-type="ref"}, [17](#jia225124-bib-0017){ref-type="ref"}, [18](#jia225124-bib-0018){ref-type="ref"}, [19](#jia225124-bib-0019){ref-type="ref"}, [20](#jia225124-bib-0020){ref-type="ref"}, [21](#jia225124-bib-0021){ref-type="ref"}, [22](#jia225124-bib-0022){ref-type="ref"}, [24](#jia225124-bib-0024){ref-type="ref"}, [25](#jia225124-bib-0025){ref-type="ref"}, [29](#jia225124-bib-0029){ref-type="ref"}, [30](#jia225124-bib-0030){ref-type="ref"}, [31](#jia225124-bib-0031){ref-type="ref"}, [36](#jia225124-bib-0036){ref-type="ref"}, [37](#jia225124-bib-0037){ref-type="ref"}, this study showed high acceptability with usage with the actual test kit. However, it is important to consider other potential explanations for the high uptake. First, the uptake rate may have been high because those who were interested in using the test likely self‐selected to participate in the study. While intention to use the HIVST kit was not a requirement for participation, it is likely that those who agreed to meet with the KOLs and participate in the study were already intending to use the kit and those who did not want to use the test kit declined to even meet with the KOLs. Despite the potential self‐selection into the study of those who intended to self‐test, this study\'s high uptake of HIVST as well as the high level of willingness to pay for it provides important insight into the need for this alternative method of testing. In addition, the follow‐up calls made by the counsellor to the participants may have encouraged some to use the test kits. However, this may be minimal as nearly three‐quarter of the participants had used the kit within their first week of receipt. Future HIVST implementation programs should keep this cost in mind during the planning stages.

To date, no other studies have reported HIV positivity rates from HIVST among MSM in Africa. This study found an HIV positivity rate of 5.6%. It should be noted that this does not represent the HIV prevalence in this population as we specifically recruited people who had HIV negative or unknown status. The sample is a fairly young sample, which may explain the relatively low positivity rate. Another reason for the low positivity rate may be that the proportion who had a paying partner in this study was lower than the 24%‐55% reported in other studies with MSM in Lagos [8](#jia225124-bib-0008){ref-type="ref"}, [38](#jia225124-bib-0038){ref-type="ref"}. This positivity rate, however, is similar to the positivity rate (5%) seen among MSM tested through the community‐based HIV testing programme in Lagos from April to September 2017. Thus, HIVST distributed through KOLs appears to reach a similar population with similar positivity rate as community‐based HIV testing; thus, it offers MSM an alternative option for testing. To improve HIV positivity rate, future studies should examine more targeted HIVST distribution such as distribution within the networks of HIV‐positive MSM.

Invalid test results are generally higher among self‐testers. Recent literature has identified several steps in which errors could happen, causing an invalid test result, including sample collection using the swab, handling of the sample swab, and following the procedures [39](#jia225124-bib-0039){ref-type="ref"}, [40](#jia225124-bib-0040){ref-type="ref"}. In our observation of 16 participants as part of the formative assessment before the distribution of the kits, common errors include not collecting sample correctly, not putting the swab into the bottle correctly, and not waiting enough time (20 minutes) before reading the result \[data not shown\]. In this current study, we found a fairly high rate of indeterminate or invalid results or uncertainty of result (4.4%), which is higher than what has been reported when subjects performed supervised oral HST after a demonstration of the test kit usage in a rural community in rural Mozambique (5/496 = 1.7%) [41](#jia225124-bib-0041){ref-type="ref"}. However, one of the first HIVST validation studies conducted in Kenya in 2013 reported a higher rate of invalid HIV results (37/239 = 15.5%) [40](#jia225124-bib-0040){ref-type="ref"}. These findings suggest that directly assisted HST may reduce invalid test result, and the need to have a 24‐hour hotline, or mobile app to better assist testers. It is also important to highlight the need for HIVST testers to seek post‐test counselling when they obtain an indeterminate or invalid result.

In addition to distributing HIVST directly through KOLs, community‐based MSM‐friendly HIV prevention and treatment facilities such as the CHC may be a potential distribution outlet. NGOs were highly preferred as a place for accessing HIVST kits by study participants due to the safe non‐judgmental environment with good quality services. In this study, we gave participants the option to pick up the HIVST kits at the CHC or at an alternate safe and convenient location. This study showed that referral for pick‐up of HIVST kits at a facility is an acceptable option with equally high usage as the directly distributed approach; a high percentage (42.2%) chose to come to the CHC for the HIVST kits. A randomized trial in Zambia (the ZEST study) among female sex workers (FSW) which compared a peer educator direct distribution to coupon referral for pick up at a health facility found that FSWs randomized to the referral arm had similar HIVST usage and linkage to care and ART initiation rates as the direct distribution arm (assessed after four months) [42](#jia225124-bib-0042){ref-type="ref"}. Thus, future research and implementation should include health facilities as a distribution site as it may be a less costly model of distribution than using KOLs/peer educators. In addition, future research should be conducted to understand potential differences in risk profiles, HIVST uptake, HIV positivity rate, and linkage to HIV care and treatment among those receiving HIVST through different distribution.

Although the helpline was available, only a few participants called into the helpline. This is not surprising as most people found the test instructions easy to understand and the test easy to perform. Other studies have also reported low usage of the helpline [43](#jia225124-bib-0043){ref-type="ref"}, [44](#jia225124-bib-0044){ref-type="ref"}. Despite low usage, this feature may be worth retaining as it appeared to be most useful for study participants who tested positive in order to obtain support -- over half the callers were those who tested positive, and it presents an important opportunity for referral to HIV treatment.

A key concern with self‐testing is whether self‐testers would seek HIV treatment [45](#jia225124-bib-0045){ref-type="ref"}, [46](#jia225124-bib-0046){ref-type="ref"}. This study demonstrated a noteworthy 100% linkage to HIV treatment; the national linkage rate is 31% [47](#jia225124-bib-0047){ref-type="ref"}. The high linkage to treatment in this study is likely due to follow‐up calls by the counsellor after HIVST distribution, the participant\'s access to their KOLs, and most importantly, the linkage to a well‐trusted MSM‐friendly facility that offers not only HIV prevention services but also HIV treatment. Studies in low‐resource settings among MSM have reported both fairly low [48](#jia225124-bib-0048){ref-type="ref"}, [49](#jia225124-bib-0049){ref-type="ref"} and high [50](#jia225124-bib-0050){ref-type="ref"}, [51](#jia225124-bib-0051){ref-type="ref"} linkage to HIV care and treatment after self‐testing.

The study has several limitations. First, key outcomes including HIVST uptake and test result were self‐reported. Participants may have over‐reported HIVST uptake and may also be reluctant in reporting a positive test result and thus overestimate the uptake and underestimate HIV positivity rates. However, it is important to note that for those who reported a positive result, we were able to confirm their HIV positive status with confirmatory testing and their linkage to ART by the CHC programme staff. Second, we lost about 20% of the original cohort and key outcomes may be different between those retained in and those lost from the cohort. However, uptake of HIVST among those lost to follow‐up was also fairly high -- a minimum of 64.5% used it. A comparison of those lost to follow‐up and those retained in the cohort revealed that while the two groups were comparable regarding demographic and risk characteristics, those lost to follow‐up were younger and scored worse on the depression scale. This should be kept in mind for future implementation as those lost to follow‐up may have been more likely to have experienced harm or psychological distress. Furthermore, regardless of our effort to diversify the profiles of the 12 KOLs, our sample was quite young and educated; therefore, findings may not be generalizable to other segments of the MSM population. It is likely that a young population would underestimate the positive rate among MSM. In addition, the findings may not be generalizable to other settings; for example, the HIVST uptake, ease of use, and linkage to care may be lower in a rural setting, among participants with lower education level or those who do not identify as homosexual or bisexual. Lastly, given that the test kits were provided for free and that there was financial compensation for study participation, it is possible that participants may have participated more than once. However, this is highly unlikely as the small team of interviewers and KOLs would have recognized repeat participants during the short data collection period.

5. Conclusion {#jia225124-sec-0023}
=============

This pilot study has shown that HIVST is highly acceptable to urban MSM, the majority of whom are mostly educated and self‐identified homosexual or bi‐sexual, and distribution through KOLs is feasible. Furthermore, linkage to HIV treatment can be achieved given active follow‐up and access to MSM‐friendly HIV treatment facilities. While further research is needed to compare outcomes of testing uptake, frequency of re‐testing, HIV‐positive rate, and linkage to care between different HIVST distribution models as well as in comparison to standard HIV testing strategies, this study supports the feasibility and acceptability of HIVST among MSM. HIVST should be considered as an additional option to standard HIV testing models.
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